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Abstract of JP6218283 

PURPOSErTo provide a catalyst for purifying waste gas capable of capturing a particulate contained in 
the waste gas such as an unburnt hydrocarbon and oxidizing (burning) it to remove at a low temp. 
CONSTITUTIONALS catalyst is obtained by incorporating (1) at least one selected from the group 
composed of bismuth and its compound or (2) at least one selected from the group composed of 
bismuth and its compound and at least one selected from the group composed of platinum group metal 
and its compound in a porous carrier. 
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(54) CATALYST FOR PURIFYING WASTE GAS 

(57)Abstract: 

PURPOSE: To provide a catalyst for purifying waste gas capable of capturing a particulate 
contained in the waste gas such as an unburnt hydrocarbon and oxidizing (burning) it to remove 
at a low temp. 

CONSTITUTION: This catalyst is obtained by incorporating (1) at least one selected from the 
group composed of bismuth and its compound or (2) at least one selected from the group 
composed of bismuth and its compound and at least one selected from the group composed of 
platinum group metal and its compound in a porous carrier. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A catalyst for emission gas purification making a porous carrier come to contain at 
least one chosen from a group which consists of bismuth and its compound. 
[Claim 2]A catalyst for emission gas purification making a porous carrier come to contain at 
least one chosen from a group which consists of bismuth and its compound, and at least one 
chosen from a group which consists of a platinum metal and its compound. 



[Translation done.] 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the catalyst which is contacted to the exhaust 
gas containing formed elements, such as unburned gas-like substances, such as unburnt 
hydrocarbon under an oxidizing atmosphere, and carbon monoxide, or unburnt carbon particles, 
and the porous carrier containing specific metal or its compound, and carries out combustion 
purification at low temperature. 
[0002] 

[Description of the Prior Art]As a method of removing particulates, such as unburnt hydrocarbon 
contained in the exhaust gas discharged from a diesel power plant, conventionally, In order heat 
resistance is high (not less than 1000 **), and to improve a gas flow and to make particulate 
collection efficiency high so that a pressure loss moreover may not arise, there is the method of 
using the ceramics which have a moderate pole diameter instead of a filter. 

[0003]Since it is only that the particulate only discharged from a diesel power plant accumulates 
according to this method, a certain regeneration method is needed. How to carry out combustion 
removing of the particulate on a filter, using ** burner as the regeneration method, ** Send 
clean gas from the opposite direction of a filter, and remove the deposited particulate, It is a 
conductive thing, the method called the back wash method collected for which dust and removed 
at somewhere else or the ** filter itself is produced, and there are the method of making a filter 
generate heat by energization and carrying out combustion removing of the particulate, etc. 
[0004]The above-mentioned filter is made to support an oxidation catalyst etc. as regeneration 
methods other than these, and there are a method of also carrying out particulate combustion 
removing by an oxidation catalyst simultaneously on a filter, etc. To the inorganic porous carrier 
shown in JP,2~75342,A, for example, palladium. The carbon-particulates combustion catalyst 
which made the tungsten compound support, the catalyst for particle removal with the 
BaAI 12 O l9 compound (replaced type stratified aluminate compound) shown in JP.2-26151 1,A, 

Cerium, copper, palladium which are shown in JP,63-140810,A, There are an exhaust gas 
cleaning catalyst etc. which combine one sort out of the particulate combustion catalyst which 
made the honeycomb shape ceramic carrier support rhodium, the copper shown in JP,62- 
140647A zinc, and vanadium, and one sort from platinum, rhodium, and palladium. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the combustion method by the burner of 
the above-mentioned **, and the method by the back wash method of **, when using for 
reproduction of the filter which caught the diesel-power-plant discharge particulate, there is a 
problem of a device being enlarged or complicating. In the combustion method by the 
energization to the conductive filter of **, there are problems, like an equipment configuration 
becomes complicated for energization. In the method of carrying out simultaneously particulate 
combustion removing by the conventional oxidation catalyst, the particulate ignitionability in low 
temperature runs short, and the level to utilization is not reached. 

[0006]This invention solves such a problem, and particulate ignition is possible for it at low 
temperature, therefore it does not have a problem of a device, and an object of this invention is 
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to propose the easily utilizable catalyst for emission gas purification. 
[0007] 

[Means for Solving the Problem and its Function]As a result of inquiring to achieve the above 
objects, this invention persons to a porous carrier. When a thing which made bismuth or its 
compound support, or made a platinum metal or its compound support with these was used, 
knowledge of it being low temperature and being able to carry out combustion removing of 
unburnt hydrocarbon or unburnt carbon particles in exhaust gas moreover very efficiently is 
acquired, and it came to propose this invention. 

[0008] Namely. [ whether it is characterized by this invention making it come to contain at least 
one chosen from a group which becomes a porous carrier from (1) bismuth and its compound, 
and ] (2) Let a catalyst for emission gas purification making it come to contain at least one 
chosen from a group which consists of bismuth and its compound, and at least one chosen from 
a group which consists of a platinum metal and its compound be a gist. 

[0009]A catalyst of this invention makes at least one chosen from a group which becomes the 
porous carrier conventionally prepared by a publicly known method from bismuth and its 
compound, or at least one chosen from a group which consists of a platinum metal and its 
compound with these contain. 

[0010]Here, a porous carrier means independent oxides, such as alumina, silica, a titania, 
zirconia, magnesia, a calcium oxide, and barium oxide, or a multiple oxide which combined two or 
more sorts. In order to plan heat-resistant stability, these independent oxides or multiple oxides 
may be made to add metallic oxides, such as cerium oxide, yttrium oxide, and strontium oxide. 
[001 1]A preparing method in particular of such an independent oxide and a multiple oxide is not 
limited, but a publicly known method can be conventionally used for it. As a publicly known 
preparing method, a precipitation method, a coprecipitation method, the kneading method, or a 
precipitator method is mentioned conventionally. In a precipitation method and a coprecipitation 
method, metal salt is independent, or suitable precipitation reagents, such as an ammonia 
solution, are added to a mixed water solution, hydroxide or carbonate is settled, and a desired 
independent oxide or a multiple oxide is obtained for these settlings - rinsing classified by **, 
and by making it dry and calcinating. About 400-1200 ** of air calcination temperature at this 
time is about 500-800 ** preferably, and firing time is about 1 to 10 hours. It will calcinate, if the 
kneading method dries and takes what mixed and kneaded hydroxide or carbonate of gel of 
desired metal, or slurry form prepared independently by a kneader etc., and a multiple oxide is 
obtained. In a precipitator method, hydroxide or carbonate of gel or slurry form prepared 
beforehand, For example, after being immersed in solution of metal salt, such as a nitrate, 
sulfate, acetate, and a chloride, adding a precipitation reagent subsequently and depositing a 
metallic component to gel or a slurry, it rinses [ filtration ] and dries, it calcinates, and a multiple 
oxide is obtained. 

[0012]In this invention, a presentation in particular in the case of the above-mentioned multiple 
oxide is not asked. A thing of a proper presentation is chosen by relation between the shape of a 
physical property, such as surface area of a porous carrier, pore volume, and a pole diameter, or 
a manufacturing cost. 

[001 3]A method of making at least one chosen from a group which becomes a porous carrier 
from bismuth and its compound, or at least one chosen from a group which consists of a 
platinum metal and its compound with these containing cannot be limited in particular, either, but 
can be conventionally performed by a publicly known method. For example, the above-mentioned 
porous carrier can be impregnated with solution of bismuth, solution of that compound, this 
solution and a platinum metal, or its compound, and it can be made to contain by carrying out air 
calcination after desiccation in the impregnating method. It can be made to contain with a 
coprecipitation method, the kneading method, or a precipitator method. 
[001 4] As a compound of bismuth made to contain by these methods, a bismuth nitrate, a 
bismuth chloride, and bismuth bromide can be mentioned, and a bismuth nitrate and a bismuth 
chloride are usually used suitably, on the other hand — as a platinum metal — both a ruthenium, 
rhodium, palladium osmium iridium and platinum — although — although used, platinum, rhodium, 
and palladium are used suitably. As a compound of these platinum metals, chloroplatinic acid, 
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platinum tetramine chloride, Platinum sulfide complex salt, dinitrodiaminoplatinum, nitric acid 
rhodium, hexa ammine rhodium chloride, rhodium sulfide complex salt, palladium tetramine 
chloride, a palladium nitrate, a palladium chloride, palladium sulfide complex salt, etc. are 
mentioned. 

[0015]Although a porous carrier is impregnated with a solution produced by dissolving the 
above-mentioned compound in solvents, such as water, in order to improve the solubility of a 
compound at this time, acid, such as nitric acid and chloride, may be mixed. 

[001 6]a content ratio of each ingredient which constitutes a catalyst of this invention receives a 
porous carrier by metal conversion — bismuth — about 0.05 to 40 wt% — desirable — about 0.1 
to 30 wt% — it is about 0.5 to 20 wt% still more preferably. Less than [ abbreviation 0.05wt% ], 
there is no content effect, and if more than about 40 wt(s)%, it not only may blockade fine pores 
of a porous carrier, but it will produce inhibition by which the concertante performance effect of 
bismuth and platinum group metals is not demonstrated, moreover — at platinum metal — about 
0.01 to 15 wt% — desirable — about 0.05 to 10 wtX — it is about 0.1 to 5 wt% still more 
pre f era b|y. An effect by making a platinum metal contain is small, and if more than about 15 wt 
(s)%, these condensation takes place, a price of catalysts soars catalyst performance is not only 
no longer demonstrated, but, and it is not desirable less than [ abbreviation 0.01 wt% ]. 
[0017]In a catalyst of this invention, reduction processing can also be performed by hydrogen, 
carbon monoxide, ammonia, an ammonium compound, hydrazine, etc. by a case for activation of a 
platinum metal which a porous carrier was made to contain as mentioned above, immobilization 
of a up to [ this carrier ], etc. 

[0018]As gas containing unburnt hydrocarbon, carbon monoxide, unburnt carbon particles, etc. 
which are the targets of processing by a catalyst of this invention, Exhaust gas including gasoline 
engine exhaust gas, such as a diesel engine automobile, diesel exhausts, such as a stationary 
type diesel engine, a gasoline automobile, such as various kinds of combustion facilities, can be 
mentioned. 

[0019]Oxidation (combustion) removal of unburnt hydrocarbon in this exhaust gas, carbon 
monoxide, or unburnt carbon particles can be performed by contacting a catalyst of this 
invention to these exhaust gas under an oxidizing atmosphere. As unburnt hydrocarbon in 
exhaust gas, if exhaust gas of a diesel engine is mentioned as an example, methane, ethane, 
propane, etc. will be mentioned and the concentration will be based also on an operating 
condition, but they are several ppm - about thousands of ppm in methane conversion. Carbon 
monoxide is several ppm - about hundreds of ppm. On the other hand, as for unburnt carbon 
particles, in more than several mg/m 3 , particles of tens of several micrometers to micrometer 
size exist. 

[0020]At this time, the bottom of an oxidizing atmosphere means atmosphere in which much 
oxygen is contained rather than oxygen needed for oxidizing thoroughly to water and carbon 
dioxide in reducing substances contained in exhaust gas, such as carbon monoxide, hydrocarbon, 
an oxygenated compound, and a particulate. 

[0021] Although reaction temperature changes with constituents of an active metal kind of a 
catalyst of this invention, since temperature near temperature of exhaust gas does not need 
heating equipment of exhaust gas, etc., it is preferred, and, especially generally its about 300-700 
** is preferred about 200-900 **. Although reaction pressure in particular is not restricted but 
oxidation (combustion) progresses also under application of pressure or decompression, it is 
convenient to introduce exhaust gas to a catalyst bed with the usual exhaust pressure, and to 
advance oxidation (combustion). Space velocity changes with concentration, required collection 
efficiency, etc. of an unburned gasHike substance in exhaust gas, or unburnt carbon particles 
other than a constituent of an active metal kind of a catalyst of this invention, although there is 
no restriction in particular — generally — about 2,000 to 200,000 hr~ 1 — it is about 10,000 to 
100,000 hr" 1 preferably. 

[0022] Although a catalyst of this invention can be used in arbitrary forms, such as powder, 
granularity, and a pellet type, There is also a method of containing and using it for a filter made 
from a porous carrier which has wall flow monolith (wall flow monolith) structure (structure 
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where pass gas when passing a wall, but a particulate which is a solid is caught). Although a 
catalyst of this invention acts well by an oxidizing atmosphere, since oxidation (combustion) 
performance falls in a reducing atmosphere, it is preferred to make it react in an oxidizing 
atmosphere. 
[0023] 

[Function]The catalyst of this invention by the operation which at least one chosen from the 
group which consists of bismuth and its compound which are active metal kinds demonstrates. 
Or by the concertante performance operation which at least one chosen from the group which 
consists of this, a platinum metal, and its compound demonstrates, it is low temperature and 
combustion removing of the formed elements, such as unburned gas-like substances, such as 
unburnt hydrocarbon in exhaust gas and carbon monoxide, or unburnt carbon particles, is carried 
out very efficiently. 

[0024]In the catalyst which at least one specifically chosen from the group which consists of 
bismuth and its compound contains, Bismuth and its compound make good the contact state of 
unburnt carbon particles (solid) and the catalyst (solid) of this invention, In the catalyst which 
contains this and at least one chosen from the group which consists of a platinum metal and its 
compound while it is thought that it acts to oxidation of unburnt carbon particles effectively, A 
platinum metal and its compound mainly act to oxidation of unburned gas-like substances, such 
as unburnt hydrocarbon and carbon monoxide, or unburnt carbon particles effectively, and it is 
thought that bismuth and its compound are contributed to improvement in a contact state with 
the platinum metal of an unburned gas-like substance or unburnt carbon particles. Therefore, the 
catalyst containing at least one chosen from the group which consists of bismuth and its 
compound, and at least one chosen from the group which consists of a platinum metal and its 
compound can purify exhaust gas to fitness more. 

[0025]By the way, the platinum metal content catalyst proposed until now this invention persons, 
**** group metal oxides, such as copper oxide, cobalt oxide, manganese oxide, chrome oxide, 
iron oxide, and vanadium oxide, A 3 cobalt-oxide lantern, a 3 cobalt-oxide cerium lantern, a 3 
iron-oxide lantern, Perovskite type crystal structure things, such as 3 cobalt-oxide strontium, As 
a result of examining the oxidation performance in detail about various oxidation catalysts, such 
as a copper-molybdenum potassium cobalt content catalyst, (i) oxidation activity, It is high by 
the platinum metal content catalyst and a Perovskite type crystal structure thing, and low with a 
**** group metal oxide and copper-molybdenum potassium cobalt content catalyst, (ii) The 
Perovskite type crystal structure thing, **** group metal oxide, and copper-molybdenum 
potassium cobalt content catalyst has found out that the oxidation performance falls greatly with 
the coexistence steam. Existence of a (iii) sulfur oxide is also checking without exception the 
fact of bringing about permanent poisoning, for the **** group metal oxide, Perovskite type 
crystal structure thing, and copper-molybdenum potassium cobalt content catalyst. 
[0026]Although the above examining result brings about the conclusion that a platinum metal 
content catalyst is the most preferred as an oxidation catalyst, This invention persons repeated 
the further examination and the contact state of the active metal kind which consists of 
platinum metals and the compounds of those, such as platinum, rhodium, and palladium, and an 
unburned gas-like substance or unburnt carbon particles has also found out the phenomenon of 
participating in the oxidation performance greatly. 

[0027]That is, even if it is a platinum metal content catalyst which has very high oxidation 
activity under coexistence with a steam and a sulfur oxide, about unburnt carbon particles, it 
becomes an exception. Oxidation (combustion) of the unburnt carbon particles this [ whose ] is a 
formed element, Since general liquid-solid phase catalytic reaction and mind-solid phase 
catalytic reaction are **-so!id phase catalytic reaction which the situation has changed 
completely, when the contact state of an active metal kind and unburnt carbon particles 
promotes a reaction, it is considered to originate in being an important factor (following, 
contacting efficiency). 

[0028]Then, in order to aim at improvement in the contacting efficiency of the platinum metal 
and unburnt carbon particles which are active metal kinds, Only when addition of low melting 
point oxides, such as boria, vanadium, antimony, and bismuth, was tried and bismuth is added, it 
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is checking that low temperature region-ization of the oxidation (combustion) temperature of 

unburnt carbon particles is observed specifically. This is considered to be because for bismuth 

to raise the contacting efficiency of the platinum metal and unburnt carbon particles which are 

active metal kinds, therefore for the oxidation performance of a platinum metal to fully be 

demonstrated. 

[0029] 

[Example] 

The silica-alumina carrier of example 1 marketing (it 2-SiO[ 3aluminum 2 0 3 and ]~ 2 , and) Bulk 

density 0.4 g/cm 3 , 85% of a void content, and 28 micrometers of average pore sizes are ground, 
5 g of things which adjusted particle diameter to 1 mm or more 3 mm or less were measured, and 
it impregnated with the nitric acid aqueous acids which melted Bi(N0 3 ) 3 and 5H 2 0 of 4g so that 
it might become 10wt% as Bi. Next, after drying the carrier which did in this way and made the 
active metal (Bi) contain at air-drying and 120 more ** by the hot wind for 2 hours and removing 
moisture, it calcinated at 600 ** for 5 hours, and the catalyst A of this invention was acquired. 
[0030]It impregnated with the solution which melted H 2 PtCl 6 and 6H 2 0 of 2g in the catalyst A 
of example 2 Example 1 , and it was dried [ air-dried it and ] and calcinated like Example 1 so 
that it might become 2wt% as Pt, and the catalyst B of this invention was acquired. 
[0031]It impregnated with the solution which melted Pd(NH 3 ) 4 CI 2 and H 2 0 of 2g in the catalyst 
A of example 3 Example 1, and it was dried [ air-dried it and ] and calcinated like Example 1 so 
that it might become 2wt% as Pd, and the catalyst C of this invention was acquired. 
[0032]5 g of ceramic honeycomb carriers of example 4 wall flow structure were impregnated with 
the aqueous acids which melted Bi(N0 3 ) 3 and 5H 2 0 of 4g so that it might become 5wt% as Bi. 
Next, after drying the carrier which did in this way and made the active metal (Bi) contain at air- 
drying and 120 more ** by the hot wind for 2 hours and removing moisture, it calcinated at 600 
** for 5 hours, and the catalyst D of this invention was acquired. 

[0033]It impregnated with the solution which melted H 2 PtCI 6 and 6H 2 0 of 2g in the catalyst D 
of example 5 Example 4 so that it might become 2wt% as Pt, and it was dried [ air-dried it and ] 
and calcinated like Example 1 , and the catalyst E of this invention was acquired. 
[0034]It impregnated with the solution which melted Pd(NH 3 ) 4 CI 2 and H 2 0 of 2g in the catalyst 

D of example 6 Example 4, and it was dried [ air-dried it and ] and calcinated like Example 1 so 
that it might become 2wt% as Pd, and the catalyst F of this invention was acquired. 
[0035]5 g of ceramic honeycomb carriers of example 7 wall flow structure were impregnated with 
the aqueous acids which melted Bi(N0 3 ) 3 and 5H 2 0 of 4g so that it might become 2wt% as Bi. 
Next, after drying the carrier which did in this way and made the active metal (Bi) contain at air- 
drying and 120 more ** by the hot wind for 2 hours and removing moisture, it calcinated at 600 
** for 5 hours, and the catalyst G of this invention was acquired. 

[0036]It impregnated with the solution which melted H 2 PtCI 6 and 6H 2 0 of 2g in the catalyst G 
of example 8 Example 7, and it was dried [ air-dried it and ] and calcinated like Example 1 so 
that it might become 2wtX as Pt, and the catalyst H of this invention was acquired. 
[0037]It impregnated with the solution which melted Pd(NH 3 ) 4 Cl 2 and H 2 0 of 2g in the catalyst 
G of example 9 Example 7 so that it might become 2wt% as Pd, and it was dried [ air-dried it 
and ] and calcinated like Example 1, and the catalyst I of this invention was acquired. 
[0038]After drying the comparative example 1 silica-alumina carrier at 120 ** for 2 hours and 
removing moisture, it calcinated at 600 ** for 5 hours, and the carrier was obtained. 
[0039]It impregnated with the carrier of the comparative example 2 comparative example 1, and 
the solution which melted H 2 PtCI 6 and 6H 2 <D of 2g was dried [ air-dried it and ] and calcinated 
like Example 1 to it so that it might become 2wt% as Pt, and the comparison catalyst X was 
acquired. 

[0040]It impregnated with the catalyst X of the comparative example 3 comparative example 2 
so that it might become 2wt% as Pd, and for it, the solution which melted Pd(NH 3 ) 4 CI 2 and H 2 0 
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of 2g was dried [ air-dried it and ] and calcinated like Example 1, and the comparison catalyst Y 
was acquired. 

[0041 ]5 g of ceramic honeycomb carriers of comparative example 4 wall flow structure were 
impregnated with the aqueous acids which melted 4g of H 3 B0 3 so that it might become 2wt% as 

B 2 0 3 . Next, after drying the carrier which did in this way and made the active metal (B) contain 
at air-drying and 120 more ** by the hot wind for 2 hours and removing moisture, it calcinated at 
600 ** for 5 hours, and the comparison catalyst Z was acquired. 

[0042]The catalyst powder obtained by the above Examples 1-9 and comparative examples 1-3, 
and a diesel particulate (engine: and) [ direct-injection-] 4009 cc, 120 ps/3200 rpm, engine 
operating conditions : Collection in the number of rotations of 1300 rpm, and torque 15 kg-m by 
the weight ratio 10:1. What carried out grinding mixing was made into the sample with the agate 
mortar, the burning test was done using the differential apparatus for thermogravimetry, and the 
combustion temperature of the diesel particulate was measured. The measuring method of 
combustion temperature carried out heating temperature up of the sample section in the 0 2 13% 

air current, read the weight loss starting temperature at that time (Ts), weight loss finish 
temperature (Te), and exothermic peak temperature (Tb), and made them the catalytic activity 
index. The differential thermo gravity measuring condition was set to the amount of samples of 
about 20 mg, amount of 0 2 13% 200 ml/min, and the heating rate of 5 ** / min. The rate of 

weight loss was computed from the weight of the sample before the above-mentioned start of a 
burning test, and the weight of the sample after test termination. These results are shown in 
Table 1. 



[0043] 
[Table 1] 
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[0044] Catalyst A-I of this invention which contains Bi or Bi, and a platinum metal as an active 
metal so that clearly from Table 1, Compared with the comparison catalysts X and Y only 
containing platinum metals, such as the comparison catalyst Z containing no active metal 
containing (carrier of the comparative example 1), and B or platinum, and palladium, it turns out 
that weight loss starting temperature, weight loss finish temperature, and exothermic peak 
temperature are low, and the catalyst of this invention is effective. As compared with the 
comparative examples 1-4, the rate of weight loss of Examples 1-9 of combustion removing, i.e., 
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the rate of a diesel particulate, is understood that it is quite high and the catalyst of this 
invention is effective as a catalyst for particulate removal. The catalyst A, D, and G of this 
invention only containing Bi has a high rate of weight loss at 550 ** as compared with the 
comparative examples 2-4 only containing a platinum metal, and the catalyst B, C, and E of this 
invention containing Bi and a platinum metal, F, H, and I are still higher. 

If it is a catalyst of this invention when removing the particulate of a solid state, it turns out that 
all are effective. 

[0045] 

[Effect of the Invention]If the conventional filter for particle prehension is made to contain the 
catalyst of this invention and it arranges to the predetermined channel of engine exhaust 
systems, while catching the particles in exhaust gas certainly, the caught particulate burns at 
low temperature and can prevent the rise of a pressure loss with a filter. Since a particulate 
burns at low temperature, there are few rises in heat within a filter, and its endurance of a filter 
improves. According to the catalyst of this invention, by these, exhaust gas can be purified very 
effectively. 



[Translation done.] 
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